


:Why Conduct a Redundancy

= Analysis?

_ #Cost & time savings.

~ Reduced field effort

Reduced data processing effort

"'~ » Parsimony of indicators within a

seddy  program.

-/ .=Reduced extraneous “noise” in the final
& [ analysis.




g can be used for predictive purposes.

#° » Evaluate indicator relationship with

& W7 objective(s).

' = Converging on a common set of indicators
yide between programs facilitates:

e Data Sharing

B oy Larger scale analyses

Potential integration of programs




3 . Steps in a Redundancy
o ‘ . Ana |ySIS

. W 1. Look for correlations between indicators.
4488 2 Use Principle Components Analysis (PCA)
&2 toreduce indicators.
W\ 3. Evaluate

/g Coefficient of Variation (CV)

1 i Total Variation

. Signal to Noise ratio (S/N)
Y e Sensitivity to change

Relation to Objectives

Eliminate indicators as appropriate.

Document the elimination & the decision
Process.




.'AREMP Redundancy Analysis

R _* Correlations for dependent indicators
e with p> 10.501:

(+) Bankfull Width, Bankfull Width:Depth,
Site Length

- # Only two correlations for independent
indicators with p> 10.50:

(-) Pool Frequency & BF Width
(+) Conductivity & pH




PIBO Redundancy Analysis

. W = Correlations for dependent indicators with
e p>0.501:

(+) D16, D50, D84, % Riffle Fines

(+) Bankfull Width, Bankfull Width:Depth

| \ - # Correlations for independent indicators with
| p> 10.50]

fls T (+) Bank Angle, Undercut (UC) Bank, % Undercut
| » Bank

(-) % PTC Fines, D50
(+) Bankfull Width, D50
(-) Gradient, % Pools




_ = Bank Indicator Correlations

Bank Angle

UC Bank
Depth

Percent UC
Bank

" | Bank Angle

1.00

. (uc Bank

| Depth

-0.86

1.00

@ i |Percent UC
@ : |Bank

-0.95

0.88

1.00




Factor 2 : 14.63%

RifFinePct
GPTF(iDr)éPct

e




Environmental Heterogeneity

Source of Variation | m observer variability

Bank Undercut % Bank
Angle Depth Undercut




.. Bank Indicator Stats
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= Bank Indicator Stats
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Conclusions..

# AREMP - Little to no redundancy
JOVER between indicators
il » PIBO — Retain UC Bank Depth = status
e in populations

Al e — Retain Bank Angle = trend in
' populations

. £ ' % BOTH — Relate indicators to specific
o objectives or components of
Rk AT objectives.




x

. Relation to Watershed

G
.ﬁ..hl"

= Processes...

P o &)

Wide spread use/acceptance of indicators.

Indicator sensitivity to environmental
change.

Relationship to meeting objective(s) of the
program.



X

» ) Theoretical Rates of Change

'
i

=.&%= for Low Gradient Reaches

Rate of Change

Slow
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i - Stability

Sinuosity
Large Wood | Habitat
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X

» Sensitivity to Change
v - Adding Sediment <2 mm

SP PB PR

40 | Response Variable
e Bankfull Width
bl Thalweg Profile

D50
N Percent Fines
/ g Habitat Units

® H 6 o o2

Montgomery and MacDonald 2002



_o= Discussion Topics

PIBO) the “best” surrogates for watershed
processes?

ol e

U indicators?

f{ . % Given the natural variation, how sensitive are the
1 . ¢ indicators to change?
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